The title salt, 2C 7 H 11 N 2 + Á2C 7 H 4 NO 4 À Á3H 2 O, crystallized with two anions and two cations in the asymmetric unit, together with three water molecules. Both 4-dimethylaminopyridinium cations are protonated at their pyridine N atoms with the plane of the N(CH 3 ) 2 hetero atoms inclined to the pyridine ring by 4.5 (2) and 1.4 (2) . In the 2-nitrobenzoate anions, the carboxyl and nitro groups are inclined to their respective benzene rings by 77.1 (3) and 20.0 (3) , and 75.8 (2) and 20.9 (3)
The title salt, 2C 7 H 11 N 2 + Á2C 7 H 4 NO 4 À Á3H 2 O, crystallized with two anions and two cations in the asymmetric unit, together with three water molecules. Both 4-dimethylaminopyridinium cations are protonated at their pyridine N atoms with the plane of the N(CH 3 ) 2 hetero atoms inclined to the pyridine ring by 4.5 (2) and 1.4 (2) . In the 2-nitrobenzoate anions, the carboxyl and nitro groups are inclined to their respective benzene rings by 77.1 (3) and 20.0 (3) , and 75.8 (2) and 20.9 (3) . In the crystal, the anions are linked via O-HÁ Á ÁO hydrogen bonds involving the water molecules, forming chains along [100] . The cations are linked to these chains by N-HÁ Á ÁO hydrogen bonds. The chains are linked via C-HÁ Á ÁO hydrogen bonds and C-HÁ Á Á and -interactions [inter-centroid distances range from 3.617 (1) to 3.851 (1) Å ], forming a threedimensional structure.
Chemical context
Pyridine derivatives are used as calcium channel blockers and antagonists, and exhibit biological activities such as fungicidal, antibacterial, antifungal, antimycotic (Bossert et al., 1981; Lohaus & Dittmar, 1968; Wang et al.,1989) . Benzene derivatives are extensively used in medicinal chemistry as important intermediates for many pharmaceutical products (Altmann et al., 2004) . We herein report on the synthesis and crystal structure of the title salt prepared by the reaction of 4-dimethylaminopyridine with 2-nitrobenzoic acid in hot ethanol as solvent.
Structural commentary
The asymmetric unit of the title salt consists of two 4-dimethylaminopyrdinium cations and two 2-nitrobenzoate anions, together with three water molecules (Fig. 1) . The geometric parameters of the title compound are comparable to those reported for similar structures (Babu et al., 2014; Rajkumar et al., 2014) , including the compounds 4-dimethylaminopyridinium 2,4-, 3,4-and 3,5-dinitrobenzoate (Hosomi et al., 2000) . The conformations of the two cations are very similar as are the conformations of the two anions. Both 4-dimethylaminopyridinium cations are protonated at their pyridine N atoms (N1 and N2) with the planes of the N(CH 3 ) 2 hetero atoms (N3/C6/C7 and N4/C13/C14) inclined to the pyridine rings (N1/C1-C5 and N2/C8-C12) by 4.5 (2) and 1.4 (2) , respectively. In the 2-nitrobenzoate anions the carboxyl groups (O3/O4/C15 and O5/O6/C28) are inclined to the respective benzene rings (C16-C21 and C22-C27) by 77.1 (3) and 75.8 (2) . The nitro groups (O1/O2/N5 and O7/ O8/N6) are inclined to their respective benzene rings by 20.0 (3) and 20.9 (3) .
Supramolecular features
In the crystal, the dihedral angle between the two pyridine rings (N1/C1-C5 and N2/C8-C12) is 5.16 (9) , while the benzene rings (C16-C21 and C22-C27) form a dihedral angle of 19.56 (9) . The anions are linked via O-HÁ Á ÁO hydrogen bonds involving the water molecules, forming chains along [100]; Table 1 and Fig. 2 . The cations are linked to these chains by N-HÁ Á ÁO hydrogen bonds (Table 1) . The chains are linked via C-HÁ Á ÁO hydrogen bonds and C-HÁ Á Á and -interactions, forming a three-dimensional structure [Cg1Á Á ÁCg1 i = 3.851 (1); Cg2Á Á ÁCg2 ii = 3.656 (1); Cg3Á Á ÁCg3 iii = 3.617 (1) Å ; Cg1, Cg2, and Cg3 are the centroids of rings N1/C1-C5, N2/ C8-C12, and C16-C21, respectively; symmetry codes: (i) Àx + 2, Ày + 1, Àz + 2; (ii) Àx + 2, Ày + 3, Àz + 1; (iii) Àx + 2, Ày + 2, Àz + 2].
222 Sivakumar et al. The molecular structure of the title salt, with atom labelling. Displacement ellipsoids are drawn at the 30% probability level. Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg3 and Cg4 are the centroids of rings N1/C1-C5, C16-C21, and C22-C27, respectively. 
Figure 2
A view along the a axis of the crystal packing of the title salt. Hydrogen bonds are shown as dashed lines (see Table 1 for details; H atoms not involved in hydrogen bonding have been omitted for clarity). Hosomi et al., 2000) . They were studied for their potential SHG properties; only the 3,5-dintrobenzoate salt crystallized in a non-centrosymmetric space group.
Synthesis and crystallization
4-Dimethylaminopyridine (2.442 g, 1 mmol) and 2-nitrobenzoic acid (3.342 g, 1mmol) were dissolved in 50 ml of hot ethanol as a solvent. The mixture was stirred well for 8 h to give a homogeneous solution and is was then allowed to evaporate in air at room temperature. Within a few days, small colourless block-like crystals of the title salt were formed.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Water H atoms and the pyridinium N atoms were located from difference Fourier maps and refined with distance restraints. O-H = 0.82 (1) and N-H = 0.88 (1) Å , with U iso (H) = 1.5U eq (O) for the water H atoms. The C-bound H atoms were positioned geometrically and refined using a riding model: C-H = 0.93-0.96 Å with U iso (H) = 1.5U eq (C) for methyl H atoms and = 1.2U eq (C) for other H atoms. Data collection: APEX2 (Bruker, 2004 ); cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT (Bruker, 2004 );
sup-1
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication:
SHELXS97 (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Bis-(4-dimethylaminopyridinium) bis-(2-nitrobenzoate) trihydrate
Crystal data Symmetry codes: (i) −x+2, −y+2, −z+2; (ii) x−1, y, z; (iii) −x+2, −y+1, −z+2; (iv) x, y−1, z; (v) x+1, y, z; (vi) −x+1, −y+1, −z+2.
